574th MEETING, BATH 559 three regions of peptidase activity at RF 0.03, 0.06 and 0.25 did not co-migrate with stained protein bands on the gel. The slowest-migrating peptidase hydrolysed di-and tri-peptides and was frequently observed as a double peak of activity near the origin of the gel. The faster moving di-and tri-peptidase was found at a narrow unstained region of the gel between bands 2 and 3. The dipeptidase enzyme migrated as a broad asymmetrical peak t o a n unstained region on the gel between bands 6 and 7.
The existence of enzymic activity towards L-prolylvalylglycine in a crude preparation from bovine kidney was reported by Khilji et al. (1978) . The present paper records the isolation and substrate specificity of the enzyme responsible for that activity.
Step ( I ) : Adipose and connective tissue were carefully removed from a bovine kidney of a freshly slaughtered animal. Small pieces of cortex were cut, washed with iso-osmotic NaCl to remove blood, and dried. Portions (75g) were homogenized in 300ml of 0 . 0 5~-Tris/HCl buffer, pH7.75, containing 0.25 M-sucrose, 1 mM-MnCI, and 1.5 mM-succinate acid, for 2min in a Waring Blendor. A supernatant was produced by centrifugation of the homogenate at 23000g for 3 h 20min (rav, 10.5cm). At all stages of the purification protein concentration was determined by the method of Warburg & Christian (1942) and activity against 50m~-~-prolylvalylglycine was measured by a modification (Akrawi &Bailey, 1976) of the colorimetric method of Messer (1961) . One unit ofenzyme activity was defined as the amount ofenzyme catalysing the hydrolysis of I pmol ofsiibstrate/inin.
Step(2). Solid(NH&SO4(80.I g) wasadded to thesupernatant to give40xsaturation. After removal of the precipitate by centrifugation, the supernatant was further treated with (NH,),SO, (67.78) to produce 70% saturation, The precipitate, after collection by centrifugation, was dissolved in 60ml of 0.05 M-Tris/HCl buffer, pH7.75, containilig 1 mM-MnCl, and 1.5m~-succinate. Salt was removed by a 24h dialysis against the same buffer.
Vol. 6 Step (3). The dialysed solution from step (3) was processed by gel filtration in ten batches. Identical conditions were used in each batch. The fraction (10ml) was applied to a column (2.6cmx 86cm) of Sephadex G-100 resin and was eluted by the Tris buffer at a flow rate of 28ml/h, 7.5mI fractions being collected. The active fraction, which was eluted in the void volume of the column, was collected.
Step (4). The active material from step (3) was combined, concentrated and was equilibrated by dialysis against 5 m~-T r i s / H C I buffer, pH7.75, containing 1 mM-MnCI,, 1.5m~-succinate and 1 mM-MgC1,. It was subjected in four batches to anion-exchange chromatography on a column (2.6cmx9.5cm) of Whatman DE-52 resin that had been equilibrated against the same buffer. Non-adsorbed components were eluted by the buffer at a flow rate of 30ml/h, lOml fractions being collected. The adsorbed fractions were removed by application of a linear salt gradient (0-0.4~-NacI in elution buffer, total volume 270ml). The fraction with maximum activity was eluted at 0 . 2~-N a c I .
The results of the purification process are recorded in Table I . The fraction with maximum enzymic activity was seen to be homogeneous on disc electrophoresis at pH9.4 by using the method of Davis (1964) and with a protein loading of up to 50pg.
Electrofocusing in the pH range 3.5-9.5 was carried out on the enzyme by using ready-made thin-layer gels as described in the manufacturer's instructions (LKB Instruments Ltd., South Croydon, U.K.). Even at a protein loading of 50,ug, only one component could be seen after staining the gel with Coomassie Brilliant Blue R250 as described by Otavsky & Drysdale (1975) . The isoelectric point of the component was estimated t o be pH4.2k0.1 with an antimony electrode (Activion Glass Ltd., Fife, Scotland, U.K.). The preparation was tested for enzymic activity against a number of different substrates. Activity towards peptides containing N-terminal proline was determined as described by Akrawi & Bailey (1976). Activity towards dipeptides not containing proline was measured by the method of Josefsson & Lindberg (1965) and activity against tripeptides was found by using the method of Eccleston (1967) . The results in Table 2 show that, with the exception of L-prolylvalylglycine, the enzyme shows major activity towards dipeptide and tripeptide amides containing N-terminal proline.
A preincubation of the enzyme with S~M -E D T A in the Tris buffer at room temperature (17 "C) for 30min resulted in a 100% inhibition and an 88% inhibition of activity towards L-prolylvalylglycine and L-prolyl-leucylglycinamide respectively. The corresponding inhibitions produced by 5m~-p-chloromercuribenzoate were 77 and 75 % respectively.
It is becoming established that, for many enzymes that act on phosphorylated substrates, an arginine residue is an important constituent of the substrate-binding site. The alkaline phosphatase from Escherichia coliappears to contain an essential arginine residue at the active site (Daeman & Riordan, 1974 ). Thus we have examined a mammalian alkaline phosphatase to see whether this feature of the active site is likely to be important for all such phosphatases.
The pig kidney enzyme was purified by the method of Wachsmuth & Hiwada (1974) , with slight modifications. For reaction with butanedione, the enzyme was incubated at 20°C and at pH8.2 (50mhl-borate buffer), with 50mhl-butanedione in a total volume of 1 ml. Samples ( 5 0~1 ) were withdrawn at various times up to 1 h and assayed for residual phosphatase activity at 30°C and at pH9.0 (0.1 M-Tris/HCI buffer) with 1 mM p-nitrophenyl phosphate and 2m~-MgcI,. In some experiments, Pi, NADH or MgCI2 was included in the preincubation mixture at the concentrations indicated below. When phenylglyoxal was the attacking reagent, the preincubation was at pH7.5 (0.125~-bicarbonate buffer), and the reagent was used at a concentration of IOmM. When the kinetics of modified enzyme were to be examined, partially inactivated enzyme was passaged on a column (15cm x 1 cm) of Sephadex G-25 equilibrated with the appropriate Incubation time (min) Fig. 1 . Semi-logarithmicplot of the inactivation ofpig kidney alkalinephosphatase by 50mM butanedione in 5Om~-borate buffer, pH8.2 NADH was included in reaction mixtures at the concentration indicated against each curve. The control incubation medium consisted of the borate buffer plus 10mM-NADH.
